minaemia; and a prolonged prothrombin ratio. She also had oesophageal varices. With haemodialysis her aspartate transaminase activity fell to normal but she remained hypoalbuminaemic with a prolonged prothrombin ratio. She died after three weeks.
Introduction
Lumbar epidural analgesia is being increasingly used for elective caesarean section. Among its advantages over general anaesthesia are the lack of drug induced respiratory depression of the newborn and the better preserved placental blood flow.' Until now the fetal heart rate has been the only fetal circulatory variable to be controlled under obstetric analgesia. Recently, a non-invasive method of measuring fetal blood flow became available.2 We used this new method to evaluate possible effects of epidural analgesia on fetal circulation.
Patients and methods
Fetal blood flow was examined in six women with uncomplicated pregnancies who were to be delivered by elective caesarean section. The indications for caesarean section were cephalopelvic disproportion in five cases and the age of the mother in one (she was a 42 year old primigravida). All of the women gave their informed consent.
The blood flow in the fetal descending aorta and the intra-abdominal part of the umbilical vein was examined with a 2 MHz pulsed Doppler technique combined with real time B mode ultrasonography.' The mean blood flow was calculated and the waveform of the maximum blood velocity analysed. The waveform was characterised by the pulsatility index (=(peak velocity-minimum velocity)/ mean velocity).3 The measurements were performed with the pregnant woman tilted slightly to the left (150) to avoid hypotension. Fetal heart rate and the maternal pulse rate and blood pressure were also measured. Fetal blood flow was recorded before the induction of epidural analgesia and 15 and 30 minutes thereafter.
After preloading with 0-5 1 of a balanced electrolyte solution analgesia was induced at the L3-4 interspace using 10 ml etidocaine 15% and 10-12 ml bupivacaine 0 5% both containing adrenaline (5 Mg/ml). Cutaneous analgesia up to the level of T7 and T5 ensued after 15 and 30 minutes, respectively.
The women were then delivered by caesarean section. The infants had a mean gestational age of 38-2 (SEM 0-3) weeks, a mean birth weight of 3388 (194) g, a mean umbilical arterial pH of 7-22 (0 02), and a mean umbilical venous pH of 7-28 (0-02). The one minute Apgar score was > 8 in all of them.
Results
The table gives the mean values of the maternal and fetal circulatory variables. In no instance was the maternal systolic blood pressure lower than 100 mm Hg. The mean blood velocity and the diameters of the fetal aorta and umbilical vein were within the normal range before analgesia in all six fetuses and did not change during the study period. The figure shows the fetal aortic and umbilical blood flows; no appreciable change in fetal blood flow was observed. Fetal variables Heart rate (beats/min) 125 ( 1 8 
Discussion
Local anaesthetics used for obstetric analgesia exert a direct negative inotropic effect on the fetal heart in in vitro experiments. 4 The possible effects on fetal circulation in utero could previously be evaluated only by monitoring fetal heart rate or indirectly by assessing the condition of the newborn infant. The non-invasive method of measuring fetal blood flow used in the present study can detect changes in fetal cardiac output, as has been shown in fetuses with cardiac arrhythmias.5 In the present, preliminary report none of the fetal circulatory variables changed appreciably after the induction of epidural analgesia. These results indicate that epidural analgesia with etidocaine and bupivacaine does not affect the fetal circulation in normotensive mothers.
This ultrasonic method of measuring fetal blood flow provides a useful means of studying the influence of anaesthetic drugs or techniques, or both, on fetal circulation and can thereby help to make obstetric analgesia safer. Introduction A patient with autosomal dominant adult polycystic kidney disease had severe hepatic cystic disease associated with portal hypertension and hepatocellular dysfunction. Unusually extensive cystic hepatic disease was also seen in her daughter, who at the time had normal renal function.
